We studied alterations in the concentration of high-density lipoprotein cholesterol and of other lipid categories (total cholesterol, low-density lipoprotein cholesterol, verylow-density lipoprotein cholesterol, and triglycerides) in serum in hypo-and hyperthyroid states, and compared these findings with those for a control group. In the latter group the lipids showed an age-related increase in concentration but with a decrease in the eighth decade in all categories. In untreated hypo-and hyperthyroid subjects, all of the lipid values differed significantly from those of the controls but promptly returned to normal values upon treatment. In hypothyroid patients who are prone to develop coronary heart disease, the concentrations of high-density lipoprotein cholesterol were high, suggesting protection against heart disease, while the ratio to total cholesterol indicated the contrary. The exact opposite of these relationships was seen in hyperthyroid disorders. This apparent paradox suggests that the low-density Iipoprotein cholesterol in serum, with its established atherogenic effect, should be given at least equal, if not more, weight than the concentration of high-density lipoprotein cholesterol in serum, with its alleged protective effect.
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Besides measuring components directly related to thyroid function-i.e., some representation of thyroid hormone concentration-physicians have also measured indirect indicators such as serum cholesterol concentration, basal metabolic rate, tendon reflexes, and, more recently, activities or concentrations in serum of creatine kinase (EC 2.7.3.2), lactate dehydrogenase (EC 1.1.1.27), aspartate aminotransferase (EC 2.6.1.1), protein, and albumin
(1). In recent years, investigators have begun examining the whole lipid profile, including triglycerides, but especially serum cholesterol and its fractions (2-4). In 1978, we began a study of concentrations of various lipids in health and disease, especially in those diseases predisposing to heart disorders.
Materials and Methods
We well with results by the ultracentrifugation method. We estimated VLDL as one-fifth of the triglycerides in the sera of patients who had fasted for 14 h (if TG exceeds 4.00 g/L, this relationship between VLDL and TG is not valid). LDL-C was estimated
All computed ranges are based upon the mean () and one standard error of the mean (1 SEM); statistical significance of differences between group means was assessed by use of Student's t -test. Table 1 shows that, for apparently normal women, values for all lipid categories progressively increase with age until the eighth decade, when mean values resemble those of the fifth decade. We can speculate that those women who survived were in some way protected, perhaps, by a higher than normal HDL-C concentration;
Results
however, the average HDL-C in the eighth decade is 480 (SEM 41) mg/L and the TC/HDL-C ratio is 5.3 (SEM 0.3). Castelli and coworkers (9, 10) found that for women, who are at lower risk of coronary heart disease than men, the average HDL-C is 550 mg/L and that the average No. subjects 19
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The difference between the two thyroid states is significant (p <0.001).
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TC/HDL-C ratio is 4.4 and 5.3 for the average normal woman and heart-attack victim, respectively. Note the significant decrease in LDL-C in the eighth decade in our population. Table 1 also lists values for 158 healthy men. For them, the age-related progression and decrease in the eighth decade is the same as for women. Although women generally appear to be protected from coronary heart disease to the sixth decade (the average HDL-C is 550 mg/L in women and 450 mg/L in men), the risk is comparable in both sexes thereafter; in fact, men may have an advantage in the eighth decade and beyond.
The sex and age distribution of patients with thyroid disease is shown in Table 2 . Although the average age of onset of disease and the incidence by age is comparable in both sexes, hyperthyroidism appears about a decade earlier than hypothyroidism in both sexes. In addition, the well-known fact that thyroid dysfunction is more common in women than men is clearly apparent here, the ratio being 5 to 1. The results in Table 3 We cannot compare all the values measured-especially LDL, VLDL, and TG-in the treated and untreated states, because most patients in this series, when seen for the initial thyroid function test, had not been fasting for the required 14 h (currently, all cases of suspected thyroid dysfunction are subjectto serum lipidpanels as part of their initial work-up).
However, the changes in TC, HDL-C, and TC/HDL-C are dramatic. Furthermore, when one follows the changes in individual cases ( 
